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ABSTRACT
Technological innovation is progressing at a rapid pace. Most of the con-
cerns and debates around this rapid progression have been centred on the 
private sector, as this sector has been challenged the most by digitisation, 
automation, intelligent robotics and machine learning. However, very little 
has been written on the role of rapid technological advancement on the 
public sector. One certainty is that this disruptive innovation will impact the 
public sector in larger increments in the coming future. Although not new, 
technology has been used to predict weather patterns, drought sequenc-
ing and migration patterns in the public sector. However, the public sector 
has to engage on the leadership principles that are required to lead during 
the Fourth Industrial Revolution. Consequently, this article will pose the fol-
lowing question: What are the principles of public sector leadership in the 
Fourth Industrial Revolution? The article will utilise a systematic stand-alone 
literature review to aggregate all existing evidence to address the research 
question. The chosen methodology will be supplemented by an informal 
survey to enrich the findings and to explore the current knowledge, views, 
trends, and approaches to leadership and management to effectively lead in 
the disruptive era of technological innovation.
INTRODUCTION
The adage that the only constant is change has become a reality for public sector 
leaders. The rapid change in technological advancements and the lower cost of 
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producing electronic devices makes community engagement with governments 
faster. In order to keep abreast with technological advancements and the speed of 
communication, it has become incumbent on governments to adopt principles of 
leadership that require agile decision-making and implementation of public poli-
cies. Additionally, a regulatory framework to rapidly respond to the advancement in 
technology will have to be embraced. The role of public sector leaders in managing 
the transition to the Fourth Industrial Revolution (4IR) has come into sharp focus 
recently. The disruptive nature of the 4IR requires a leader with the necessary skills 
to lead in uncertain times. Moreover, the role of the state in the 4IR is important as 
the market cannot alter the outcomes of work that citizens are involved in. The state 
needs to develop policies for both the private and public sector to cater for human 
needs, something that the market caters inadequately for. The pressing question for 
policy-makers in the 4IR would be balancing state interventions to fulfil social needs 
without undermining the dynamism of the market system in times of rapidly devel-
oping technology. The aim of this article is to introduce and discuss the literature 
available on the topic through a systematic stand-alone literature review, and to sup-
plement the literature with an informal survey that was undertaken among senior 
officials in a metropolitan municipality and a state-owned entity.
CONCEPTUALISATION OF THE 4IR
The 4IR will be one of the most disruptive and transformative shifts in history. 
Technologies such as driver-less cars, advances in smart robotic technology, 3D 
printing and biotechnological advances will have a profound transformative im-
pact on all of society. The 4IR was placed at the centre of discussions during 
the World Economic Forum (WEF) discussions in Davos, Switzerland in 2016. 
The chairman of the WEF, Klaus Schwab, described the 4IR as a “technologi-
cal revolution that will fundamentally alter the way we live, work and relate to 
one another” (Schwab in WEF internet source 2016). The 4IR builds on the third 
industrial revolution, which focused on developing automation through comput-
erisation (see Figure 1 which navigates the 4IR). The challenges of the 4IR are 
daunting, however, the opportunities of harnessing the power of technology can 
be used to improve the lot of humankind. According to Doyle (Internet source 
2017) organisations can benefit from the 4IR in the following ways.
Digital connectivity
The technology available allows people who have access to the internet to connect 
with organisations in real time. Organisations can disseminate information, and 
keep connected to, communities even in outlying areas. As long as connectivity 
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exists, organisations can keep communities up to speed with the latest develop-
ments, higher education institutions can keep in contact with students across the 
world and non-governmental organisations can keep in touch with volunteers, 
donors and communities during natural disasters (Doyle Internet Source 2017).
Upscaling communication
Technology offers the opportunity to communicate with large numbers of the 
community. Communities that were previously deemed unreachable can now be 
easily reached with the technological advancement.
Predict outcomes
According to Doyle (Internet Source 2017) is anticipated that by 2020 at least 
75 billion devices will be connected worldwide. These connected devices will 
generate large amounts of data, artificial intelligence (AI) and deep learning will 
be able to make sense of the large amount of data generated. For example, non-
profit organisations focusing on humanitarian crises, could identify the specific lo-
cation and number of refugees coming into different countries, and pre-emptively 
send the appropriate level of aid and supplies to these vulnerable locations.
Measuring impact with technology
Using technology presented by the 4IR to analyse big data and trends in society 
will assist policy-makers to ascertain trends and to adjust policies for improving 
the lot of societies (Doyle Internet Source 2017).
Figure 1: Navigating the 4IR
Source: (Google Pictures Internet Source n.d)
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The contentious issue around the 4IR is that jobs may be shed, global inequali-
ties could increase with poor countries not having enough resources to invest in 
technology and talented employable skills could be attracted to more resourced 
regions globally.
METHODOLOGY
Okoli and Schabram (2010:1) distinguish between three types of literature reviews. 
The first type of literature review is to obtain the theoretical foundations for primary 
research, the second is literature reviews undertaken by graduate students to com-
plete their thesis and the third type of literature review is the stand-alone literature re-
view. In order to enrich this article a stand-alone systematic literature review was un-
dertaken to answer the research question posed. According to Okoli and Schabram 
(2010:3) and Kitchenham, Brereton, Budgen, Turner, Bailey and Linkman (2008:2) in 
its best form a systematic stand-alone literature review “becomes a much cited piece 
of work which researchers would seek out as a first clear outline of the literature 
when undertaking an investigation”. The value of systematic stand-alone literature 
reviews is that it could be used to identify gaps in the current research, it could be 
used to inform policy and supporting practice and it could be “paradigm-shifters” 
(Petticrew and Roberts in Okoli and Schabram 2010:3). The systematic literature 
review (and informal survey) will enrich the debate on, and add to, the gaps in the 
current knowledge, views, trends, and approaches to leadership and management to 
effectively lead in the disruptive era of technological innovation.
THE IMPACT OF THE 4IR ON GOVERNMENT
The impact of the 4IR on government has not been researched in much detail to 
date. However, the literature that is available on the subject points to the fact that 
governments would not escape the consequences of it. There is the argument 
that for the first time in history white collar workers would lose jobs to digitisation 
and AI, where machines will perfect knowledge and humanity’s ability to control 
technology will be severely eroded. “On the whole, however, governments will 
increasingly face pressure to change their current approach to public engagement 
and policy-making, as their central role of conducting policy diminishes owing to 
new sources of competition and the redistribution and decentralisation of power 
that new technologies make possible” (WEF Internet Source 2017).
Ultimately, the ability of government systems and public authorities to adapt 
will determine their survival. If they prove capable of embracing a world of disrup-
tive change, subjecting their structures to the levels of transparency and efficiency 
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that will enable them to maintain their competitive edge, they will endure. If they 
cannot evolve, they will face increasing trouble
Role of the state in the 4IR
The role of the state in the 4IR has come into sharp focus. The state plays a crucial 
role in creating favourable political, legal and economic environments for both 
markets and civil society to prosper. The WEF (Internet Source 2017) summarises 
the following as being the role of the state in the 4IR:
 ● The desire for public institutions to balance the power of technology and business 
with rules, codes and standards to safety, inclusion and respect for humanity.
 ● The ability of the state themselves to adapt to technological advances.
 ● The realisation that the state is not static.
 ● The maintenance of public trust and safety when devolving new technology.
 ● Using technology ethically, especially in a cyber world.
 ● It is important for the state to preserve the public interest, by adopting agile lead-
ership and embracing the advantages of the 4IR (WEF (Internet Source 2017).
The rapid change in technological advancement would require a responsive state 
to exercise judgement in an environment that is evolving at a rapid pace. The 
following section will focus on the theoretical framework.
THEORETICAL FRAMEWORK
This section will outline the theoretical framework which is relevant to support this 
article. The two broad fields of theories that will be discussed under this section will 
be theories related to AI and the relevant theories of leadership. Theories relating to 
AI will be paid special attention to as the 4IR is powered by developments in AI.
Theories relating to AI as part of the 4IR
It has been argued that AI has widespread applications, for example, it has been 
used for autonomous automobiles and to regulate traffic. AI could be further used 
to autonomously generate legislation and for preventing societal problems before 
they arise For example, the abuse of drugs in certain areas could be monitored by 
a community using smart-phone applications, and local law enforcement agen-
cies could devise plans to react to the increased incidence of drunken-driving in 
certain high volume traffic routes.
Wang (2012) makes the important observation that establishing theories of AI 
is shrouded in “theoretical nihilism”, that is, the challenges in establishing a sound 
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theory. Wang (2012) goes on further to explain that the scientific groups involved 
in AI research have not made the effort to develop sound theories as they have 
relied on the research of other cognate disciplines. A perusal of the literature indi-
cates that most theories relating to aspects such as AI are embedded in cognitive 
psychology (Wang 2012).
Theory of cognition
This theory is premised on the notion that humans by nature have versatile cogni-
tive abilities which has allowed them to recreate intelligence in an artificial manner 
(Russell, Norvig, Canny, Malik and Edwards as cited in Erb 2016:7). Additionally, the 
United Theory of Cognition as proposed by Newell (in Wang 2012) postulated that 
the science of cognition had to include a branch of AI as cognition and AI interface.
Theory of computationalism
McDermott (2007:1) is of the view that the brain is essentially a computer, al-
though it does not have a stored programme like a traditional computer would 
have. The computational school of thought underlies modern research in cogni-
tive psychology, linguistics and some fields of neuroscience.
Computational models of consciousness 
(Moore’s Law / Turing’s Inevitability Test)
The rationale for Turing’s test on Inevitability was premised on how well comput-
ers would fare on questions posed via a teletype set of questions. These ques-
tions, which included behavioural type of questions, were posed to humans and 
to computers. The sophistication and the rate of the answers by computers were 
scored against the actual consciousness of humans (Russell, Norvig, Canny, Malik 
and Edwards as cited in Erb 2016:7).
Economic theories relating to AI
AI has touched not only computer science and engineering, it has permeated all 
disciplines. One such discipline is Economics. AI is used to support Economics 
by promoting machine-learning, helping systems optimisation, improving predict-
ability and adaptability (Marwala and Hurwitz 2017).
The Supply and Demand theory
This fundamental principle governing any economy posits that as supply increases 
the price will tend to drop or vice-versa, and as demand increases the price will 
tend to increase, or vice-versa. This principle is tied to the fundamental thinking 
of supply and demand of goods and services. AI could play a crucial role in as-
certaining the supply and demand patterns relating to consumer trends (Marwala 
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and Hurwitz 2017). Finally, AI could play an instrumental role in mitigating the 
very complex multi-agent intelligent systems that model complex behaviour of 
customer supply and demand patterns.
Theories relating to public sector leadership
Table 1 focuses on the leadership eras and characteristics of leadership. It must be 
noted that the era of leadership that alluded to change based on industrialisation 
is captured, albeit briefly, in the following leadership eras: the trait era, the trans-
formational era and the multi-faceted era. These could be linked to the changes 
brought about by the second and third industrial revolutions. The literature points 
to very little in the way of the 4IR and leadership. A way of theoretically contextu-
alising the 4IR would be to explain it through the lens of complexity, change and 
post-modernism.
Complexity theory and change
Complexity theory, as popularised by Mainzer (Mainzer in Jarbandhan 2012:11), 
contends that public organisations are dynamic, complex and highly uncertain. 
Therefore, these public organisations need radical leaders who are willing to 
break away from the shackles of conventional wisdom. This means that public 
organisations will have to be led by individuals who require ‘nothing short of a 
personal conversion’ on managing organisational change and transformation 
(Lewin and Regine in Jarbandhan 2012:11).
Complexity theory focuses on a new understanding of organisations and 
leadership, by maintaining that organisations exist as complex systems. Based on 
the complexity thinking, the new type of leader that will be suited to modern 
public sector organisations has to possess the following key attributes (Blandin in 
Jarbandhan 2012). They must move from:
 ● Determinism and control to a lack of control: The notion of a single leader 
or a small group of leaders has to be re-examined. According to Complexity 
theory, leaders need to let go of control. Lewin and Regine (in Jarbandhan 
2012) contend that leadership is a dynamic rather than a controlled process.
 ● Directing to enabling: This complex theory sees the leader as a facilitator, 
catalyst and collaborator, instead of a person (leader) who directs, controls, 
influences and motivates.
 ● ‘One’ leader to ‘many’ leaders: The move is away from traditional leadership. 
Instead of focusing on one or a small group of leaders; complexity thinking 
holds the view that leadership needs to be exercised throughout the institution.
 ● Static, role-based leadership to emergent leadership: The view here is that 
leadership roles ‘evolve and are not static’ (Blandin in Jarbandhan 2012). 
Leadership is created through interaction and is continually evolving.
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Table 1: Eras of Mainstream Leadership Theory and Research
Era Major time frame Major characteristics/examples of proponent
G
re
at
 m
an Pre-1900; continues 
to be popular in 
biographies.
 ● Emphasis on emergence of a great figure such as 
Napoleon, Geaorge Washington, or Martin Luther, who has 
substantial affect on society.
 ● Era influenced by notions of rational social change by 
uniquely talented and insightful individuals.
Tr
ai
t
1900–48; current 
resurgence of recognition 
of importance of natural 
talents
 ● Emphasis on the individual traits (physical, personal, 
motivational, aptitudes) and skills (communication and 
ability to influence) that leaders bring to all leadership tasks.
 ● Era influenced by scientific methodologies in general 
(especially industrial measurement) and scientific 
management in particular (for instance, the definition of 
roles and assignment of competencies to those roles).
C
on
tin
ge
nc
y 1948–80s; continues as 
the basis of most rigorous 
models but with vastly 
expandedsituational 
repertoire
 ● Emphasis on the situational variable leaders must deal with, 
especially performance and follower variables. Shift from 
traits and skills to behaviors (for example, energy levels 
and communication skills to role clarification and staff 
motivation). Dominated by bimodal models in its heyday.
 ● Era influenced by the rise of human relations theory, 
behavioral science (in areas such as motivation theory, and 
the use of small group esperimental designs in psychology.
Tr
an
sf
or
m
at
io
na
l
1978–present
 ● Emphasis on leaders who create change in deep structures, 
major processes or overall culture. Leader mechanisms 
may be compelling vision, brilliant technical insight, and/or 
charismatic quality.
 ● Era influenced by the loss of American dominance in 
business, finance, and science, and the need to re-energize 
various industries which had slipped into complacency.
Se
rv
an
t
1977–present
 ● Emphasis on the ethical responsibilities to followers, 
stakeholders, and society. Business theorists tend to 
emphasize service to followers; political theorists emphasize 
citizens; public administration analysis tend emphasize legal 
compliance and/or citizens.
 ● Era influenced by social sensitivities raised in the 1960s and 
1970s
m
ul
tif
ac
et
ed
1990s–present
 ● Emphasis on integrating the major schools, especially the 
transactional schools (trait and behavior issues largely 
representing management interests) and transformational 
schools (visionary, entrepreneurial, and charismatic).
 ● Era affected by a highly competitive global economy and the 
need to provide a more sophisticated and holistic approach 
to leadership.
Source: (Van Wart 2003:218)
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 ● Traditional attributes to complexity-based attitudes: The leader in the complex 
model has a different set of competencies than that of a leader from a tradition-
alist background. Some of the competencies range from zeal and persistence, 
to agility of mind, resilience and adaptability.
 ● Single-relationship to multiple-relationship paradigms: Scholars (such as 
Blandin) are of the opinion that complexity paradigms will not replace tradi-
tional leadership models, but will coexist with them. In essence, the right type 
of leadership needs to be used at the right time (Blandin in Jarbandhan 2012).
Complexity theory offers a new way of viewing leadership in an ever-evolving 
and complex environment. Although little research has been carried-out on 
Complexity theory from a public governance perspective, it provides a new focus 
on the characteristics that modern leaders should possess.
The Post-modernist and Discourse theory of public organisations
According to Lynn and Pollitt (in Bogason 2004:3), postmodernism replaces 
everything that represents the modern world – in essence postmodernism has 
taken over the world. It has to be noted that this outlook is very simplistic. 
Furthermore, Lynn and Pollitt (in Bogason 2004:3) and Denhardt (2008) stress 
the distinction between modernity and the postmodern condition. Modernity is 
characterised by concepts such as rationalisation, centralisation, specialisation, 
bureaucratisation and industrialisation. The main purveyor of modernity has 
been “advanced uses of scientific knowledge to further economic and social 
development, controlled and monitored by centres of knowledge and power. 
Coherence and integration dominate the vision, and the industrial cooperation 
and the bureaucratic welfare state are organisational hallmarks of modernity” 
(Bogason 2004:3).
Postmodern conditions, on the other hand, are characterised by fragmentation. 
Reason-based process and decentralisation, individualisation and internationalisa-
tion replace an overarching rationale or vision (Bogason 2004:108). In the post-
modern condition, culture loses its national focus, people organise themselves 
across organisational and national boundaries – many people are overwhelmed 
by a sense of chaos. Bogason (2004) further argues that the “world-wide matrix 
organisation, outsourcing and user-run public organisations” are characteristic 
organisational features of the postmodern condition. Westwood and Linstead (in 
Boxall et al. 2007:119) highlight postmodernism from an organisational context, 
stating that the “organisation has no autonomous, stable or structural status out-
side the text that constitutes it”.
A postmodern understanding of the 4IR has to focus on a theoretical discus-
sion on how artificial systems could enhance and challenge postmodern philo-
sophical thought.
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LEADERSHIP AND TRANSFORMATIVE 
POWER TO FOSTER CHANGE
According to Bennis in Sergiovanni and Corbally (1986:64), transformative refers 
to when leaders “translate(s) an intention into reality and sustains it”. The con-
cept of transformative power is highlighted in decision-making, where leadership 
becomes an intricate process of multilateral brokerage of constituencies – both 
within and outside the organisation.
After studying 80 chief executive officers (CEOs), Bennis (in Sergiovanni and 
Corbally 1986), concluded that leaders should possess the following leadership 
competencies to promote organisational change:
 ● Vision: Leaders create and communicate a compelling vision of a desired state 
of affairs. A vision clarifies the current situation and induces a commitment to 
the future.
 ● Communication and alignment: Leaders should communicate a vision in order 
to gain multiple constituencies’ support.
 ● Persistence, consistency and focus: The leader should have the capacity to 
maintain the organisation’s direction – especially when the going gets tough.
 ● Empowerment: This is the leader’s capacity to create environments (the appro-
priate social architecture) that can tap in to and harness the necessary energy 
and ability to bring about desired results.
 ● Organisational learning: Ways and means for the organisation to monitor its 
own performance; compare results with established objectives; have access to 
evolving databases against which to review past actions with future ones and 
decide how key personnel or managers have to be restructured according to 
new conditions.
RESULTS OF AN INFORMAL SURVEY TO ADD 
TO THE LITERATURE CONSULTED
In order to get a sense of what selected South African public sector managers 
understood of the 4IR, the researcher undertook an informal survey. The survey 
targeted managers at a state-owned enterprise and at a metropolitan municipality. 
Given the assumption that the levels of literacy in managers were at an accept-
able level, self-administered questionnaires were e-mailed or hand-delivered to 
the respondents. Three basic questions were posed as indicated below, namely:
 ● Much has been written of the 4th Industrial Revolution from a private sector 
perspective. Do you have an understanding of the 4th Industrial Revolution?
 ● Do you think that there has been much conversation on how the 4th Industrial 
Revolution would impact on the public sector?
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 ● Do you think that computers (and artificial intelligence) may replace humans 
in the public sector workspace in the foreseeable future?
An overall response rate of 70.58% was achieved. The biographical data of the 
respondents is captured in Table 2.
Table 2: Biographical information of respondents in the informal survey
Range in titles held Assistant director/ Chief of staff in the office of the speaker/ Compliance officer/ M & E manager
Average years 
in the positions 3.58 years
Units managed Legislative landscape/ M & E/ Chief of staff/ Information security/ Rea Vaya infrastructure/ Arts and culture/ Public safety
Source: (Author’s representation)
In responding to the first question 50% of the respondents believed that they had 
an understanding of the 4IR, 40% did not have and understanding of the 4IR with 
10% being unsure of what the 4IR was. For those who answered in the affirma-
tive to this question, the main themes relating to their understanding of the 4IR 
revolved around:
 ● Humans being replaced by robots
 ● AI replacing humans
 ● Automation and computerisation of jobs and productivity
 ● Pervasive and disruptive technology
 ● Digital revolution
 ● The next phase of the first industrial revolution
With the second question, 80% of the respondents believed that there was insuf-
ficient conversation around the 4IR within the South African public sector, with 
20% being unsure.
70% of the respondents to the third question believed that computers (AI) 
could replace humans in the foreseeable future in the public sector, 25% indi-
cated a ‘No’ response and 5% was unsure.
FINDINGS
A review of the literature supplemented by the informal survey indicates that 
public sector organisations are not well-prepared to participate in the 4IR. 
Furthermore, the findings of the informal survey indicate that there has not been 
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sufficient conversation on the impact of the 4IR on the public sector. It is there-
fore imperative that public sector leaders engage in discourse with stakeholders 
on the impending opportunities and challenges that the 4IR would have for the 
public sector. Moreover, the participation of academic discourse on the topic 
would broaden the interest in the 4IR as it is certain that all sectors of society 
would be impacted by the disruptive nature of technological advancement. A 
certainty is that the diffusion of new technologies will have a dire impact on 
public officials. This would impact policy-makers, health and safety regula-
tors and those who interface with the public on a daily basis (WEF Internet 
Source 2017).
RECOMMENDATIONS
It is recommended that senior leaders within the public sector consider develop-
ing a skill-set to complement or enhance the current competency framework to 
include skill-sets such as the interpretation of large data sets and data analytics, 
open-mindedness and agility of thought to adapt to the changing technological 
environment and fostering global networks across sectors for example, partnering 
with higher education institutions to soften the impact of the 4IR or to be active 
participants in the benefits of the 4IR. The skills required by public sector officials 
are encapsulated in Figure 2.
Of importance to this article is the leadership principles that public sector 
leaders would need to develop in the 4IR. As has been indicated earlier the 
4IR brings with it challenges and opportunities, it is incumbent on public sector 
leadership to harness the benefits of the 4IR and to prepare for the challenges 
of the disruption that is anticipated. The WEF (Internet Source 2016) supported 
by The Executive Academy of Australia (Internet source 2017) points to four 
basic leadership principles for the 4IR, this is explained below and captured in 
Figure 3.
First, public sector leaders would need to focus on systems. Fundamental 
questions on how technology can improve society must be asked. For example, 
technology can be used to improve public policy-making by using data and data 
analytics to promote good governance.
Second, there has to be a move towards empowering societies to master 
technology. The responsible use of technology for the good of society ought to 
be promoted. Decreasing data costs, increasing connectivity and improving the 
uptake of technology in schools and higher education institutions must be a prior-
ity for leadership.
Third, planning for the future must include the collaborative use of technol-
ogy. It is intended that the future public sector leader would be a ‘networked 
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leader’, where they are able to collaborate and partner with the technology-
driven service providers, the market where technology is developed and civil 
society.
Fourth, public sector leaders must know the key values of technology. 
Technology must be used for social good, for example, predicting rainfall pat-
terns, predicting the patterns of urbanisation, etc. Using technology ethically must 
be the focus of leadership in the 4IR.
The argument is clear that there should not be an overhaul of leadership com-
petencies, supportive competencies (like those discussed in Figure 3) must be part 
of leading in the 4IR. The reality is that the traditional leadership skills such as 
effective team leadership, being visionary and inspiring leadership are important 
attributes in the current workplace.
Source: (WEF Internet Source 2017)
Figure 2: Skills required by government officials in the 4IR
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The agility of leadership has come into strong focus recently. An agile leader 
is one who is innovative, open to risk-taking and one who can lead inter-genera-
tional teams. Given the fact that millennials have a better grasp of technological 
applications and they now form a large part of the workforce, it is incumbent on 
public sector leaders to manage these diverse teams.
CONCLUSIONS
This article focused on the principles of public sector leadership in the 4IR by uti-
lising a systematic stand-alone literature review to aggregate all existing evidence 
to address the research question. This was supported by a basic informal survey. 
Source: (WEF Internet Source 2016)
Figure 3: The four leadership principles for the 4IR
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The literature reviewed and the informal survey indicated trends which point to a 
limited understanding of the 4IR on public sector leadership. Based on the current 
literature and the survey, this article found that in order for public sector leaders 
to succeed in the 4IR, they need to embrace technological advancement (rather 
than see it as a threat or add on), they need to collaborate with stakeholders on 
enhancing the use of technology, they need to ensure that technology is used 
ethically and they need to focus on understanding the power of technological 
advancements in improving the lot of the communities that they serve. Finally, the 
4IR will bring with it disruptive change; the success of the public sector rests in 
how its leadership uses it to benefit the lot of those whom they serve.
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